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Review Article | 


This present review on antioxidant property of selenium infused tea focused on various assay techniques to 
demonstrate its high antioxidant efficacy compared to normal tea and its benefits in relation to various medical 
conditions. From the different assay techniques, it is found that tea rich in selenium has a higher antioxidant property 
than regular tea. This is mainly due to the ability of selenium to act as antioxidant and anti-free radical. In addition to 
this selenium infused tea also exhibits various antioxidant mechanisms such as glutathione peroxidase like activity, in 
oxidative stress, cancer prevention, etc. Since selenium is an important component of glutathione peroxidase, it can 
eradicate various stress reactions as well as the formation of free radicals by its radical scavenging properties. Because 
of this property of selenium, selenium-infused tea is more effective in various types of cancer compared to normal 


green tea. 
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INTRODUCTION 


Tea is one of the commonly used beverage 
with Caffeine, polyphenol, theanine as major 
constituents. It exhibits a wide range of health benefits 
especially in chronic diseases like cancer, inflammatory 
diseases as a result of its antioxidant, anti-mutagenic, 
and anticancer effects. It is available in various forms- 
black, white, green tea depending upon its method of 
production. High phenol content of tea is responsible 
for its antioxidant activity. Various assay techniques are 
employed to evaluate antioxidant property of green tea 
which shows that free radical scavenging property, 
ferrous ion chelating activity are criterias for its 
increased antioxidant property. 


Selenium is a trace element or micronutrient 
that have a potential role in human health as 
antigenotoxic, chemopreventive, and in metabolic 
pathways like thyroid hormone metabolism, antioxidant 
defence systems. Organic form of selenium has greater 
bioavailability and least toxicity than inorganic form. 
Inadequate amount of selenium in the diet may lead to 
serious health problems like cardiovascular diseases, 
infertility, arthritis (pain, swelling in joints) due to 
oxidative damage to cell. Selenium was able to remove 
free radicals in the body which is produced as a by- 
product of oxygen metabolism. Harvesting of tea is 
mainly done at summer tea-producing season in order to 


obtain good quality. Since selenium can improve the 
qualities (bitterness, astringent taste, antioxidant 
property) of tea, it is imcorporated either through 
fertilizers or by directly spraying it on to tea leaves. 


This review illustrates the antioxidant property 
of selenium-enriched tea by various assay techniques 
like 1,1-diphenyl-2-picrylhydrazyl (DPPH)radicals, 
cupric reducing antioxidant capacity (CUPRAC) and 
Folin Ciocalteu (FC) assays. From various results, it 1s 
clearly shown that the antioxidant capacity of selenium- 
enriched tea is higher than regular tea. This review 
mainly aimed at the antioxidant property, biological 
activities and therapeautic activities of selenium 
enriched tea. 


REVIEW 


Jaun Xu et al., studied the influence of 
selenium on vitamin c, polyphenol contents of tea and 
determined whether tea enriched with selenium has 
higher antioxidant property or not. Green tea samples 
were prepared in summer tea producing season. 
Selenium is incorporated into tea by fertilizing soil or 
by foliar application. Antioxidant property was 
evaluated by lard oxidation and linoleic acid oxidation. 
In lard oxidation, mixture was prepared by taking equal 
concentration of butylated hydroxy toluene (BHT) and 
tea extract which is then mixed with lard and 
maintained at specific temperature. Then peroxide value 
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is determined. A higher peroxide value indicates weak 
antioxidant property. Linoleic acid oxidation is 
undergone by mixing equal amount of tea extract and 
linoleic acid which is then mixed with ethanol, 
ammonium thiocyanate and absorbance was measured, 
until absorbance reaches steady state. In lard oxidation 
a lower peroxide value is indicated for selenium 
enriched tea which exhibits its high antioxidant 
property. Likewise, In linoleic acid oxidation it exhibits 
lower absorbance for tea enriched with selenium. From 
both assays it shows higher antioxidant property for 
selenium enriched tea than regular tea [1]. 


Ines L. Martins et al., synthesised 6- 
selenocaffeine and evaluated for its antioxidant 
potential. It is synthesised using Woollin’s reagent 
which allowed an efficient conversion of caffeine into 
6-selenocaffeine.Woollin’s reagent is a_ selenium 
analogue that selenates caffeine by replacing oxygen 
atom in caffeine with selenium. Antioxidant property of 
6-selenocaffeine assessed by diphenyl-Picrylhydrazyl 
(DPPH) exhibits decreased amount of DPPH radical 
than that of caffeine, which is due to marked 
scavenging effect of selenium in 6-selenocaffeine. On 
evaluating antioxidant activity upon selenation of 
caffeine, using the DPPH assay, indicated a mild 
antioxidant activity for 6-selenocaffeine, contrasting 
with caffeine, that exhibited no antioxidant activity 
under the same experiment conditions. Results shows 
that organo selentum compounds in Selenium rich 
green tea exhibits wide range of antioxidant 
mechanisms such as Glutathione peroxidase like 
activity, chelating property, inhibitory activity on 
peroxide [2]. 


Molan et al., [3] compared the antioxidant 
activity of China green tea and selenium rich green tea 
by preparing their extracts. Antioxidant property was 
evaluated by various assay techniques such as Ferric 
reducing antioxidant power assay, Diphenyl 
picrylhydrazyl (DPPH) assay and Ferrous ion chelating 
assay. Ferric reducing antioxidant power assay was 
based on the ability of tea extract to reduce ferric ions. 
For this mixture was prepared using tea extract and 
Ferric reducing antioxidant power (FRAP) reagent. 
Also, standard curve is_ produced for different 
concentration of ferrous sulphate. It shows that 
selenium rich green tea has high reducing activity 
which is an indication of antioxidant property. In DPPH 
assay, radical scavenging ability of sample is compared 
to that of control (ascorbic acid). Then, antiradical 
activity was measured as follows: 

Antiradical activity %= (absorbance of control 

incubation-absorbance of tea 

extract)/absorbance of control incubationx 100 


Ferrous ion chelating assay was based on the 
ability of tea extract to chelate with ferrous ion which is 
calculated as follows: 
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Chelating activity %= (absorbance of control 
incubation-absorbance of tea 
extract)/absorbance of control incubation 


While examining the effect of both selenium 
infused and regular tea extracts on growth of 
lactobacillus, it was found that tea containing high 
proportion of selentum was more effective in improving 
growth of bacteria. The reason behind this was ability 
of selenium rich tea to act as antioxidant and as 
antiradical which modulate oxidative stress and create a 
better environment for bacterial growth [3]. 


Fang yu et al., compared antioxidant activity 
of selenitum-brewed tea and regular green tea. Selenium 
rich green tea was prepared by foliar application of 
selenium on green tea and was found to contain 
polyphenol, proteins, polysaccharides and selenium. 
The antioxidant property of both forms of tea was 
assessed by auto-oxidation test (AAPH) and diphenyl 
picrylhydrazyl (DPPH) assay techniques. In AAPH 
technique, tea extracts are mixed with equal volume of 
Imoleic acid and peroxidized. 2, 2’ -Azobis(2- 
amidinopropane)dihydrochloride (AAPH)is added to 
initiate peroxidation. Degree of oxidation was 
determined from peroxide value, which is determined 
by reading absorbance. For DPPH assay, antioxidant 
property of tea polyphenols, polysaccharides, proteins 
were evaluated using DPPH radicals. The decrease in 
absorbance was measured until reaction reaches steady 
state. Then EC50 value was determined which indicates 
amount of antioxidant necessary to lower the level of 
DPPH. In both tests, selenium rich green tea have 
higher antioxidant property compared to regular tea. It 
shows that selenium in combination with tea 
polyphenols and polysaccharides has high antioxidant 
activity compared with normal tea [4]. 


Feng Li et al., prepared aqueous and ethanolic 
extracts of green tea rich in selenium and determined 
degree of oxidation by diphenyl picrylhydrazyl (DPPH) 
and ferric thiocyanate (FITC) assays. Radical 
scavenging ability of tea extract was determined by 
measuring absorbance of aqueous and_ ethanolic 
extracts. Decrease in absorbance is measured until 
absorption reaches steady state. As antioxidants react 
with DPPH, they decrease amount of DPPH and 
absorbance in response to DPPH decreases. Since, 
ethanolic green tea extracts rich in selenium have low 
absorbance measured, it indicate their high antioxidant 
property. In FITC method, antioxidant properties of 
aqueous and ethanolic extracts of selenium rich green 
tea was evaluated by linoleic acid system and 
determined amount of peroxide formed. A decrease in 
absorbance measured and low concentration of peroxide 
formed leads to high antioxidant property. Since, 
ethanolic extracts of selentum rich green tea delays 
oxidation of linoleic acid, amount of peroxide formed 
reduced, which shows low absorbance and thereby high 
antioxidant property. This is due to high proportion of 
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selenium in selenium rich green tea which is attributed 
to its antioxidant property [5]. 


Quihi Hu et al., examined the physiological 
function of selenium infused tea fertilized with sodium 
selenite and its effect on animals. Initially, experiments 
with selenium rich green tea were carried out and 
subsequent experiments were carried out on animals 
such as rats. The use of the extract was determined after 
feeding rats for few weeks with tea and subsequent 
determination of glutathione peroxidase activity, 
malondialdehyde content (MDC) and selenium content 
in blood and liver. Selenium content analyzed using 
Statistical methods. Selenium content varies among 
natural tea rich in selenium and tea infused with 
selenium. High level of organic selenium was found 
with tea fertilized with selenium in soil. It combines 
with various proteins in tea and exhibit high biological 
activity. Circulatory and hepatic glutathione peroxidase 
activity was increased in group of rats fed with tea 
infused with selenium. Significant difference in activity 
of glutathione peroxidase between two forms of tea 
suggest that tea fortified with selentum was more 
effective than normal tea. The MDA content, which is a 
measure of lipid oxidation found decreased in rats fed 
on tea rich in selentum which is due to its antioxidant 
potential. It thus shows the ability of selenium to act as 
antioxidant [6]. 


Aleksandra Sentkowska et al., investigated 
antioxidant activity of selentum enriched tea by 
conducting various assay techniques like DPPH assay 
which is used to evaluate radical scavenging property of 
green tea extract, Cupric reducing antioxidant capacity 
(CUPRAC) of tea and by Folin-Ciocalteau (FC) assay 
which determines total phenolic content. The various 
species of selenium available are Selentum methionine 
(SeMet), Se(1V), Se(VI) and methylselenocysteine 
(MeSeCys). Se (IV) exhibited lowest antioxidant 
properties compared to other selenium compounds. The 
highest reducing power was for SeMet and high DPPH 
radical scavenging ability is for MeSeCys. He has also 
studied the influence of different species of selenium on 
green tea as well as black tea and found that 
selenoaminoacid in black tea decreased its antioxidant 
potency while not in green tea [7]. 


Sunisa et al., examined ability of selenium, a 
trace element, as an antioxidant system. Bioenrichment 
with selenium can improve the phenol content of tea, 
which is considered to be its major component. 
Reactive oxygen species, free radicals are factors for 
cell injury. In order to eradicate them there are 
enzymatic (GSH-Peroxidase, Catalase, peroxidase) as 
well as non-enzymatic (ascorbic acid, phenolic 
compounds) antioxidants in plants. Since, selenium is 
an important component of Glutathione Peroxidase 
enzyme, it helps in various kinds of stress reactions by 
improving Glutathione peroxidase level in_ plants. 
Improved antioxidant property in plants by selenium 


Irfana et al., Sch Acad J Pharm, Feb, 2020; 9(2): 82-85 


was measured by various assay techniques. In order to 
demonstrate the effect of GSH-Peroxidase in-vivo, 
experiments were performed in rats. In vitro studies on 
ethanolic extract of green tea shown that it inhibit 
growth of cancer cells which is attributed to the ability 
of selenium to increase antioxidant effectiveness. Only 
appropriate amount of selenium is beneficial as high 
dose may exert toxic effects [8]. 


Huajia Li et al., evaluated antioxidant efficacy 
of superficial sized selenium-rich green tea and regular 
tea. It is determined by DPPH and FTC assays. The 
inhibition of free radical was measured until absorbance 
reaches steady state. A high inhibition rate indicate high 
antioxidant potential as shown by Selenium rich green 
tea. In FTC assay concentration of peroxide formed is 
determined. High inhibition of linoleic acid results in 
low absorbance, which indicate low concentration of 
peroxide formed and high antioxidant property, which 
is exhibited by selenium rich green tea. Two tests shows 
that selenium rich green tea has high antioxidant 
property compared to normal tea, both having same 
particle size. It is due to the ability of selenium to act as 
antioxidant [9]. 


Noor Hazarina Nordin et al., compared 
antioxidant activities of selenium rich black tea and 
regular black tea by determining total phenolic content. 
Initially extracts of regular black tea and selenium rich 
black tea was prepared. Phenolic content have greater 
influence on antioxidant activity by inhibiting lipid 
oxidation, by free radical scavenging. Total phenolic 
content of tea extract was determined by FC assay and 
it is determined from calibration curve of Gallic acid 
Results showed that regular black tea with a high 
phenol content than black tea rich in selenium. On 
evaluating antioxidant potency of tea extract, high ferric 
reducing power, high DPPH scavenging abilities are 
exhibited by regular black tea than selenium rich black 
tea [10]. 


Fangmei Yang et al., Selenium and green tea 
have been shown to have potential antitumor effects. 
Anti cancer property of selenitum-enriched green tea 
extract (Se-TE) in a Kunming mice model transplanted 
with human hepatoma cells HepG2 was investigated. 
Mice were divided to 8 groups with 10 mice in each 
group, after tumor cell inoculation. One of the group 
preserved as control which is fed with only water, 
whereas the remaining groups received regular green 
tea extract (RT), Selenium infused tea extract (Se-TE). 
Tumour growth suppression in mice fed with these 
agents compared with that of control which exhibits 
higher growth suppressipon in mice fed with Se-TE. 
The results suggest that the antitumor function of Se- 
TEs may be attributed to the oxidative stress induced by 
selenium and green tea components [11]. 
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Yuanfeng Wang et al., examined antioxidant 
activities of selenium enriched tea. Selenium 
polysaccharides from selenium enriched tea leaves were 
isolated and purified. Antioxidant property was 
assessed by DPPH radical scavenging activity, 
Scavenging effect on superoxide radical assay. In 
DPPH scavenging assay absorbance of sample is 
measured and compared with positive control (ascorbic 
acid) and ethyl alcohol (negative control). Scavenging 
effect was calculated as follows: Scavenging rate (%) = 
[1-(Ai-Aj)/Ao] x100. Result shows selenium enriched 
tea with improved radical scavenging activity than 
control. In superoxide anion scavenging assay, it also 
exhibits better scavenging activity for selenium infused 
tea than control. From this two assays it shows 
improved antioxidant property for selenium rich tea 
than regular tea [12]. 
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